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ABBREVIATIONS AND SPECIAL TERMS 
QD: Decision 
TCKT: Technical standards 
W: Reservoir capacity 
Whi: Useful capacity of the reservoir 
Capacity to lake during 
production season 
Total amount of water generated by the flow to the 
lake during the production season 
Risk area lacks water Areas at risk of water shortage correspond to normal 
production plans in adverse climatic conditions, water 
sources and water supply capacity. 
TBNN Average of many years 
NGTK Statistical Yearbook 
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I. THE NEEDS FOR STUDY 
The city of Hanoi is entirely located in the Red River Delta - Thai Binh River 
with a population of 8,054,000 and the area of rice cultivation is 145,000 hectares 
(NGTK 2019). 
The water source for rice in particular and other crops in general in Hanoi 
city is mainly by irrigation works taking water from rivers Da, Red River, Duong 
River, Cau River, Ca River. Lo. However, under the impact of nature as well as 
human economic activities, the hydrological regime on the current Red River 
system has completely changed compared to about 30 years ago. From the 
research results of the Institute of Water Resources Planning [1] shows that, in the 
period before 2000, the average discharge in February (the period of the highest 
demand for agricultural water supply) was only about 1,200m3 / s but water level 
in Son Tay is maintained approximately 6.0m, ensuring that irrigation works 
downstream can get water. From 2000 to now, the average discharge in February 
in Son Tay has continuously increased related to the regulation of large reservoirs 
in the upstream area, up to now about 1,800m3 / s, however the average water 
level in Son Tay continuously decreased, up to now is only 3.0m (about 3m lower 
compared to 2000). The water level at other locations in the downstream also 
tends to decrease, although to different degrees, the midland area (adjacent to Son 
Tay) decreases more and less towards the sea. 
The decline in water level makes many irrigation systems like Lien Mac; 
Long Tzu; Phu Sa, Cam Dinh, Hamlet Bac, Thanh Diem ... could not get water or 
reduce intake capacity, causing water shortage or delayed and prolonged water 
intake. 
Alomost water sources for the Midlands and Red River Delta are from large 
reservoirs including Hoa Binh, Son La, Thac Ba, Tuyen Quang, Lai Chau, Ban 
Chat ... with a total capacity of approximately 30 billion m3, in that useful capacity 
is about 19 billion m3. Due to the decrease in water level in the downstream area, 
every year, hydroelectric reservoirs have to increase water discharge to serve 
winter-spring rice cultivation in the midland and delta areas. The amount of water 
to be discharged is increasing, from about 3 billion m3 in the years before 2010 
to approximately 6 billion m3 today; The discharge volume is also increasing at 
                                           
1 Scientific research project: Assessing the current situation of water intake and proposing solutions to 
improve the efficiency of water intake during the additional water regulation phases from hydropower reservoirs 
for winter-spring rice cultivation, the central region. tourism and the Northern Delta, Institute of Irrigation 
Planning, 2019 
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around 1,500m3 / s before 2010 to about 3,000m3 / s at present. The increased 
discharge of water has greatly affected the power production efficiency of 
hydroelectric plants, causing great economic losses to the power sector. Currently, 
even in the case of hydroelectric reservoirs operating at full capacity of the plants, 
there are times when the water level in Hanoi in particular and other intake 
locations on the river systems in general are not guaranteed. requires water intake, 
causing water shortages downstream. 
Another issue that should be noted is that the water resource to large 
reservoirs in the upstream area, as well as on other rivers, streams, and small 
reservoirs in the region changes year by year. In some years, lakes may lack water. 
Therefore, the risk of water shortage in the Midlands and Red River Delta in 
general and Hanoi city in particular varies depending on scenarios of sufficient 
water intake, water shortage or extreme water shortage scenarios. 
In the absence of water, improving water use efficiency and saving water is 
neccessary. Currently, because the planting calender of the provinces in the 
Midlands and Northern Delta are different, dispersed and prolonged, hydropower 
reservoirs have to increase water discharge in many periods (usually 3 periods, 
last for about 20 days). There are times when the reservoirs discharge water, but 
only a few provinces in the downstream get water, the remaining provinces have 
not been cultivated, so it is not necessary to get water, so the efficiency of water 
discharge is not high. 
Therefore, it is necessary to develop water shortage risk maps for agricultural 
production and map of winter-spring crop cultivation schedule in the midlands 
and northern delta region (including Hanoi city). 
II. OBJECTIVES AND METHOD OF IMPLEMENTATION 
2.1. Objectives 
1) Develop water shortage risk map  for agricultural production. 
2) Develop a map of the winter - spring rice cultivation schedule for the 12 
provinces in the study area, ensure consistency among provinces, create favorable 
conditions for the increased discharge of water from hydroelectric reservoirs, 
saving of water. 
3) Develop a map of areas that need to change crop structure in winter-spring 
crop in 12 provinces to adapt to the water situation. 
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         2.2. Implementation method and scenario building 
2.2.1. Methods of implementation 
To achieve the set goal, the method of implementation is as follows: 
1) Editing the basemap for each province: River system, administrative 
boundaries, topography, traffic, contour lines, landmarks on the map. 
2) Editing land use map to identify agricultural production area, non-
agricultural production area (residential area, industrial zone, mountain map ...) 
in each province. 
3) Develop maps of water supply systems in the provinces (location of key 
water supply works, canal systems). 
4) Synthesize information on water supply status of each irrigation system 
in recent years (information from irrigation management agencies, experts). 
5) Preliminary determination of the risk of water shortage from experts' 
knowledge. Based on the operating experience of increasing water discharge over 
the past 10 years (2010-2020), assess the water intake situation of works in the 
years. From there, preliminarily determine the water intake capacity of each 
building, each area in different discharge conditions to assess the risk of water 
shortage. 
6) Organize seminars with experts and officials from the provinces (done at 
the Khan Quan Do Hotel, February 2020). 
7) Consultation workshop to get local experts to edit the map. 
8) Edit the map according to the opinion of the experts at the provincial level 
from the workshops. 
9) Consult provincial experts (send e-mail) and publish maps. 
2.2.2. Development of scenarios 
  On the basis of the regulations on the level of drought risk according to the 
Prime Minister's Decision No. 44/2014 / QD-TTg [2], for the Midlands and Red 
River Delta, there are 3 scenarios of accessible water sources. The proposal is as 
follows: 
1. Normal year (enough water): 
- Reservoirs Son La, Hoa Binh, Thac Ba, Tuyen Quang and small reservoirs 
with enough water (capacity> 85% Whi). 
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  - Flow and rainfall are 85% greater of annual. 
Under such conditions, the reservoirs have enough water to discharge 4-5 
billion m3, serving the cultivation of winter spring rice, the water level in Hanoi 
during the discharges can be maintained from 2.0 m or higher. 
2. Year of lack of water 
    - Reservoirs Son La, Hoa Binh, Thac Ba, Tuyen Quang and small 
reservoirs do not store enough water, (50% <Whi <85%, 70% on average). 
    - Flow in rivers and rainfall only reach (50 <W <85%, average 70%) of 
annual, similar to winter-spring crop in 2020). 
With this scenario, the reservoirs do not have enough water to increase 
discharge, the discharge amount is only 2-2.5 billion m3, the water level in Hanoi 
is only maintained about 1.6m during the discharged periods. 
3. The extreme years: 
 - Reservoirs Son La, Hoa Binh, Thac Ba, Tuyen Quang and small reservoirs 
do not have enough water (<50% Whi) 
 - Flow in rivers and rainfall are less than 50% of the annual average 
With this scenario, the reservoirs will only ensure the discharge for 
electricity generation, no additional discharge period, the water level in Hanoi will 
only reach below 1.0m. 
Table 1: Scenario on water resources 
TT Script 
Total capacity of 












1 Scenario year enough water Whi >85% P > 85% 4,0-5,0 
2 Year version lack of water 85% > Whi > 50% 85% > P > 50% 2-2,5 
3 Extreme year scenario Wh i< 50% P < 50% do not discharge 
2.2.3. Level of water shortage 
To ensure the risk assessment of water shortage is simple, easy to understand 
and applicable to both experts and managers at the provincial and district level, 
experts from CCAFS, Department of Crop Production and Institute of Water 
Resources Planning have discussed  and agreed to have 3 levels of water shortage 
risk assessment as follows: 
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 High risk 
 Medium risk 
 There is no risk 
III. RESULTS 
3.1. Results from the provincial workshop: 
     A provincial workshop to develop a water shortage map for Hanoi City 
was held on September 17, 2020, at the Hanoi Department of Agriculture and 
Rural Development. The main contents of the workshop are as follows: 
1. Participants: 
TT  Full name Office Title 
01 Le Viet Son Irrigation Planning Institute  
02 Nguyen Van Dan Department of Horticulture  
03 Mai Minh Huong Sister Cultivation Department  
04 Pham Thanh Van CCAFS-SEA  
05 Mai An Dong Irrigation Department  
06 Dang Tran Dung Tuan Song Tich Irrigation Company  
07 Nguyen Duc Hau Ha Noi Irrigation Company  
08 Ngo Thanh Son Song Nhue Irrigation Company  
2. Presentation by Irrigation Planning Institute 
After Mr. Nguyen Van Dan, an officer of the Department of Crop Production 
introduced the process of implementing the tasks and objectives of the workshop 
at the provincial level, Mr. Le Viet Son, representative of the Institute of Water 
Resources Planning, presented the necessity of the mapping, implementation 
methods, desired results and guidance on how participants can participate in the 
revision of the preliminary map made by the Institute of Water Resources 
Planning. 
3. Opinions of delegates 
  a. Mr. Ngo Thanh Son (Song Nhue Irrigation Company) 
+ What are the reasons and factors that are lacking in water? 
+ The Nhue river irrigation area depends on the Red and Day rivers. Day 
River is completely by driving force, taking water actively, accounting for 40% 
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of the area (~ 40,000ha). The Red River depends on the amount of water flowing 
back, accounting for 60% (~ 60,000 ha). 
+ About the map: Green color (without risk) is not accurate, because the 
amount of water is enough but the water level is not enough, leading to 
inconsistent with reality. Need to review the green fill (without risk) on somewhat. 
The Red River for example is not enough. 
b. Mr. Nguyen Duc Hau (Hanoi Irrigation Company) 
+ Hanoi Thuy Loi Company in charge, including 4 districts: Me Linh, Soc 
Son, Gia Lam and Dong Anh. 
+ About map: Dong Anh and Soc Son are relatively suitable 
+ Normal scenario: Me Linh in Thanh Diem, circled in yellow in yellow, is 
unreasonable, needs to be circled in orange. Long Bien and Gia Lam had enough 
water, so they had to be circled in green. 
c. Mr. Dang Tran Dung Tuan (Song Tich Irrigation Company) 
+ Companies always have to overcome the water shortage situation 
+ Need to be clear 3 goals: 
     ∙ Develop 3 maps of water shortage according to 3 scenarios. 
     ∙ Clearly solve the problem of water shortage in dry season. 
     ∙ Increase the amount of water to generate electricity in the shortest time. 
+ Son Da and Trung Ha are at risk, but at present, the water intake is still 
guaranteed. 
+ About map: basin of Dong Mo, Suoi Hai, Trung Ha shaded blue. 
+ The Phuc Tho beach area is at risk of water shortage because the water 
level drops. 
+ Xuan Phu can get water, circled in green. 
d. Mr. Mai An Dong (Irrigation Department) 
+ The map is built based on four factors: natural water, reservoir water, 
topography, geographic location and crop structure. 
+ Geographical location: Due to the large area near the river, water is 
indispensable 
+ Natural water: In recent years, there has been a change in climate where 
unseasonal rain occurs. 
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+ Reservoir water: From 2000 up to now: Red river water level continuously 
decreased, not due to the hydroelectric system, because China covered the desert, 
leading to retained rainfall. 
4. Results of mapping according to scenarios 
Under the experience of experts with many years of experience in water 
discharge and drought monitoring in the Red River Delta in general and in Hanoi 
City in particular; combining with the suggestions and advice of experts, local 
management levels in the province at the consultation workshop. Our 
implementation team has developed a water shortage risk map set for Hanoi City 
with 3 scenarios as below and attached maps. 
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Figure 1. Map of water shortage risk map under water condition in Ha Noi City 
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Figure 2. Map of water shortage risk map under water shortage condition in Ha Noi 
City 
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Figure 3. Map of water shortage risk in extreme conditions in Ha Noi City 
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3.2. Results of building calendar map of winter-spring crop 
a. Plan to cultivate Winter-Spring rice in Hanoi City 
Table 2: Plan of cultivating Winter-Spring rice in Hanoi City 
District 
January February March 
14-19 20-25 26-30 31/1-4/2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21-25 26-29 1 2 3 4 5 
Ha Noi City                                                       
Phuc Tho                             
Ba Vi                             
Dan Phuong                             
Me Linh                             
Hoai Duc                             
Chuong My                             
Thanh Oai                             
Quoc Oai                             
Son Tay                             
Phu Xuyen                             
Ha Dong                             
Thuong Tin                             
Thach That                            
Ung Hoa                            
My Duc                            
Soc Son                            
Thanh Tri                            
Hoang Mai                            
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District 
January February March 
14-19 20-25 26-30 31/1-4/2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21-25 26-29 1 2 3 4 5 
Đong Anh                            
Long Bien                            
Gia Lam                            
Nam Tu Liem                            
Bac Tu Liem                            
HaNoi City                            
Comment: Ha Noi City sowing plan takes place from January 14 – March 05 
  
Xây dựng bản đồ nguy cơ thiếu nước phục vụ sản xuất nông nghiệp và bản đồ lịch gieo cấy vụ Đông Xuân khu vực trung du và đồng bằng Bắc Bộ (thành phố Hà Nội) 
13                         
b. The cultivation plan of 12 provinces and the adjustment plan of the Ministry of Agriculture and Rural Development 
After making statistics on the seasonal calendar of 12 provinces in the Northern Delta, from planning to adjust the seasonal 
calendar for the provinces under the planting plan from 1/2 to 28/2. 





















1 Phu Tho                                            
2 Vinh Phuc                                            
3 Thai Binh                                            
4 Bac Ninh                                            
5 Bac Giang                                            
6 Nam Dinh                                            
7 Ha Nam                                            
8 Hai Duong                                            
9 Ha Noi                                            
10 Hung Yen                                            
11 Ninh Binh                                            
12 Hai Phong                                            
Total 12 
Provinces 
                                           
Customer 
adjusted 
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3.3. Area of production conversion areas 
The conversion of production from rice to other crops is carried out under 
the influence of one of two factors, including water sources (areas with difficulty 
in taking water need to be converted) and market factors. (converting to crops of 
higher economic value, in line with market requirements). The results of 







I Ha Dong 46,6  
1 Phu Luong 44,6 Lack of water for irrigation 
II Quoc Oai 195,4  
1 Hoa Thach 15,3 
After transplanting, there is no nourishing water for 
rice 
2 Yen Son 20 
Difficulty in irrigation water, after transplanting, 
there is no nourishing water for rice, the rice died 
 
3 
Ngoc Liep 13,14 
The hilly areas after transplanting do not have water 
to nourish the rice so the rice will die 
4 Phuong Cach 10,36 
The canal system is not dredged, causing long-term 
inundation, causing rice death 
5 Tan Hoa 20 
Irrigation is difficult, after transplanting, there is no 
nourishing water for rice, rice dies 
6 Phu Man 11,7 Difficulty in irrigation water 
7 Can Huu 7 
After transplanting, there is no nourishing water for 
rice 
8  Quoc Oai 25 
After transplanting, there is no nourishing water for 
rice 
9 Dong Xuan 12,9 Without water to nourish the rice, the rice died 
10 Phu Cat 60 Difficulty in irrigation water 
III Thuong Tin 7  
1 Chuong Duong 4 
Fruit trees and vegetables are developed for high 
income compared to rice cultivation, middle fields 
are flooded, rats bite a lot, and the drainage system 
is poor. 
2 Nghiem Xuyen 3 Due to the sunken field, the crop is often flooded 
IV Thanh Oai 47,93  
1 Thanh Mai 3,45 
Due to its proximity to residential areas, the 
wastewater source is ineffective 
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2  Kim Bai 9,94 
Due to its proximity to residential areas, the 
wastewater source is ineffective 
3 Kim Thu 4,54 
Low-lying areas of domestic wastewater, high 
production costs of labor 
4 Phuong Trung 6 
Due to its proximity to residential areas, the 
wastewater source is ineffective 
5 Do Dong 8 Residential wastewater source, area is interspersed 
6 Cao Dương 1,5 
Due to its proximity to residential areas, the 
wastewater source is ineffective 
7 Lien Chau 14,5 
Low-lying areas are difficult to cultivate, hiring 
high public labor for inefficient production 
V Tu Liem 123,25  
1 Dai Mo 30 Due to providing enough water for sowing 
2 Me Tri 18,25 
Due to urbanization damaging the irrigation 
systems, it is difficult for irrigation 
3 Phuong Canh 15 
There is no ditch to irrigate the fields, and the 
drainage system is poor 
4 Phu Do 40 Stuck, damaged irrigation, in the project 
5 Xuan La 20 Due to trenches, irrigation cannot be produced 
VI Son Tay 112,14  
1 Co Dong 82,14 
Lack of water for irrigation, risk of inundation 
without transplanting 




11 Risk of waterlogging without transplanting 
4 Xuan Khanh 3 Risk of waterlogging without transplanting 
5 Phu Thinh 2 Risk of waterlogging without transplanting 
6 Xuan Son 15 Lack of water for irrigation 
7 Thanh My 15,5 Risk of waterlogging without transplanting 
8 Trung Hung 7 Risk of waterlogging without transplanting 
9 Đuong Lam 29 Lack of water for irrigation 
10 Vien Son 6 Lack of irrigation water, affected by wastewater 
VII Ba Vi 837,97  
1 Quang Trung 2 Easy to flood 
2 Yen Bai 70 Lack of water 
3 Ba Trai 30 Lack of water 
4 Phu Phuong 3  
5 Chau Son 9,6 Easy to flood 
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6 Tan Hong 33,6 Lack of water 
7 Son Đa 7 Easy to flood 
8 Dong Quang 0,5 Easy to flood 
9 Co Do 15 Easy to flood 
10 Phu Chau 15 Easy to flood 
11 Phong Van 2 Easy to flood 
12 Thai Hoa 4 Easy to flood 
13 Tay Dang 20 Easy to flood 
14 Tien Phong 80 Easy to flood 
15 Thuan My 25 Easy to flood 
16 Tan Linh 61 Easy to flood, drought 
17 Chu Minh 13 Easy to flood 
18 Cam Thuong 90 Easy to flood 
19 Cam Linh 200 Easy to flood 
20 Vat Lai 45 Easy to flood 
21 Van Thang 45 Easy to flood 
22 Dong Thai 20 Easy to flood 
23 Khanh Thuong 30,6 Easy to flood 
24 Thuy An 30 Easy to flood 
25 Phu Dong 10 Easy to flood 
26 Tong Đat 39,7 Easy to flood 
VIII Me Linh 236,58  
1 Tu Lap 13,58 
Low-lying fields drain water slowly, causing 
waterlogging even when taking water and rain, 
Waste in residential areas pollutes the environment, 
Strong and small area, so changing the plant 
structure faces many difficulties. 
2 Thach Da 136 
Low-lying fields drain water slowly, causing 
waterlogging even when taking water and rain, 
Waste in residential areas pollutes the environment, 
Strong and small area, so changing the plant 
structure faces many difficulties. 
3 Hoang Kim 30 
The low-lying fields drain water slowly, the canal 
system is degraded, some areas are converted to 
aquaculture 
4 Tien Thinh 2 Low-lying areas cannot drain water 
5 Quang Minh 15 
Expensive fund 2 farmers have spent many years 
due to the discharge of industrial waste water 
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6 Van Yen 0,5 
Rice cultivation land is often flooded so it cannot be 
planted 
7 Dai Thinh 10 Lagoon area, sunken area 
8 Van Khe 30 Fish farming, aquatic bird farming 
IX Gia Lam 80  
1 Duong Xa 20 
Affected by projects under construction, causing 
poor drainage and canal systems, leading to 
inundation and inability to produce. 
2 Ninh Hiep 30 
Affected by projects under construction, causing 
poor drainage and canal systems, leading to 
inundation and inability to produce. 
3 Co Bi 30 
Affected by projects under construction, causing 
poor drainage and canal systems, leading to 
inundation and inability to produce. 
X Dong Anh 170,62  
1 Vinh Ngoc 20 
Due to being close to projects that have already 
been compensated, there is no water and the mouse 
does much damage 
2 Hai Boi 57 
Due to being close to projects that have already 
been compensated, there is no water and the mouse 
does much damage 
3 Dong Hoi 33 
Due to being close to projects that have already 
been compensated, there is no water and the mouse 
does much damage 
4 Duc Tu 20 Low-lying areas are flooded 
5 Lien Ha 2,62 Low-lying areas are flooded 
6 Van Ha 38 Low-lying areas are flooded 
XI Phuc Tho 296,4  
1 Tich Giang 60 Along the Tich River often flooded 
2 Trach My Loc 60 Along the Tich River often flooded 
3 Phuc Hoa 8,6 People quit other jobs, sunken, short or inundated 
4 Ngoc Tao 2,9 Easy to flood and the leased area is now vacant 
5 Hiep Thuan 7,5 Sunken, low or flooded 
6 Hat Mon 1 Sunken, low or flooded 
7 Lien Hiep 0,3 Sunken, low or flooded 
8 Phung Thuong 113 Drown 
9 Sen Phuong 15 Easily flooded and people give up production 
10 Van Phuc 2 Can't get water 
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XII Phu Xuyen 95,3  
1 Minh Tan 10,3 
The area behind the valley and the shore is difficult 
to cultivate 
2 Dai Xuyen 15,5 Field is far, low, difficult to cultivate 
3 Chau Can 3,6 
Because the secondary job is developed for high 
income, the members are not enthusiastic about 
fields 
4 Chuyen My 2,52 
The area behind the valley and the shore is difficult 
to cultivate 
5 Phu Xuyen 63,43 The field is deep and low 
 Total 2249,2  
The crop structure transformation areas of Hanoi City are updated on the 
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IV. CONCLUSION 
The above are some summary contents of the process of developing water 
shortage risk map for agricultural production and map of winter-spring cultivation 
tourism in the midland and northern delta region (Hanoi city). 
A description of the results of the water shortage risk map for Hanoi City 
should be viewed with the accompanying maps, 
Thanks to the Research Program on Climate Change, Agriculture and Food 
Security (CCAFS) and the International Center for Tropical Agriculture (CIAT), 
the Department of Crop Production provided technical and financial support to 
the team. The Institute of Water Resources Planning has completed a set of maps, 
These are important products that contribute to the local assistance in the 
management of agricultural production and come up with suitable production 
plans for each production season, 
The map needs to be updated as there are changes in land use, crop layout, 
irrigation developments and climate change. 
 
